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DETAILED ACTION 
Response to Arguments 

Applicant's arguments, see paper, filed 1/6/06, with respect to the claims have 
been fully considered and are persuasive regarding the axial line and the description of 
Kogyo's elements not being pillar-shaped. The rejection of 10/12/05 has been 
withdrawn. The discussion of whether or not Kogyo discloses a matrix however is 
disputed. Kogyo's matrix is simply a 1 x 6 matrix. Note that in his claims the applicant 
requires two pillar elements, thereby defining a 1x2 matrix. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,4-7, 13, 14 and 24-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kogyo (JP 2000-25241) in view of Baba et al. (JP 2000-337882). 

Kogyo shows (fig. 10) a less-dust-generative piezoelectric/electrostrictive device 
comprising: a ceramic substrate (1), see paragraph 13 of the translation; and a 
piezoelectric/electrostrictive element (3) which is set up on the ceramic substrate (1) 
and which includes a piezoelectric/electrostrictive member (3) and at least one pair of 
electrodes (8) formed on side surfaces of the piezoelectric/electrostrictive member (3) 
and which is integrally formed with the ceramic substrate (1 ), wherein the side surfaces 
of the piezoelectric/electrostrictive member on which the electrodes are formed are 
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fired, but unprocessed faces. Note that firing is inherent. Note that Kogyo shows the 
use of forming the piezoelectric/electrostrictive actuator by the method of using a mold, 
which is the same as that used by the Applicants at page 10, paragraph 21 of the 
disclosure. As such, the goal of the invention, that being "a less-dust-generative" device 
is regarded as being met, though Kogyo doesn't specifically mention that goal. Note 
also that generally, the method of forming a device is not germane to the issue of 
patentability of the device itself. In re Brown 173 USPQ 685, In re Fessman 180 USPQ 
324. 

Regarding claim 5, Kogyo shows a distance between at least one pair of 
electrodes (8) formed on side surfaces of the piezoelectric/electrostrictive member 
constituting the piezoelectric/electrostrictive element is 300 micrometers or less in a 
transverse surface of the piezoelectric/electrostrictive element having the pillar shape. 
See paragraph 18 of the translated detailed description where it is noted that the resist 
material "is mostly formed in the thickness about 200 micrometers, corresponding to the 
height of a septum 3." Note that the distance between each septum (3) is less than the 
height, therefore it is clear that the requirement of 300 micrometers or less in a 
transverse surface is met. 

The ceramic substrate (1 ) is thick, the piezoelectric/electrostrictive element (3) 
has a wall shape, and a plurality of piezoelectric/electrostrictive elements (3) are set up 
in a matrix form on the ceramic substrate (1) to form the less-dust-generative 
piezoelectric/electrostrictive device of a matrix type. 



Application/Control Number: 1 0/678,849 Page 4 

Art Unit: 2834 

The straightness of an axial line of the piezoelectric/electrostrictive element 
having the pillar shape is about 30 micrometers or less. By sight, an axial line of each 
pillar-shaped element appears perfectly straight. 

The piezoelectric/electrostrictive element (3) has a thin-wall shape, and two or 
more piezoelectric/electrostrictive elements (3) are set up like comb teeth (see fig. 1 ) on 
the ceramic substrate (1), and the device comprises a cell including: the ceramic 
substrate (1); one piezoelectric/electrostrictive element (3); the other 
piezoelectric/electrostrictive element (3) disposed adjacent to the one 
piezoelectric/electd restrictive element; and a lid section (4) for connecting the one 
piezoelectric/electrostrictive element (3) to the other piezoelectric/electrostrictive 
element (3) to form the less-dust-generative piezoelectric/electrostrictive device of a cell 
driving type. 

An aspect ratio of the piezoelectric/electrostrictive element having the thin wall 
shape is in a range of about 2 to 40, determinable by sight in figure 1 . 

Kogyo further shows a plurality of cells (3) each of which is formed independently 
of the adjacent cell (3), wherein a ratio of a distance between one cell (3) and another 
cell (3) disposed adjacent to said one cell (3) to a height of the 
piezoelectric/electrostrictive element is in a range of about 1:2 to 1:100. This is 
determinable by sight. 

The side surfaces of the piezoelectric/electrostrictive device (1 1) on which the 
electrodes (8) are formed have a homogeneous surface. 

Kogyo doesn't show a pillar shape. 
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Kogyo doesn't explicitly state an aspect ratio for his piezoelectric/electrostrictive 
element which has the shape of a pillar in a range of about 20 to 400. Figure 1 does 
show a significant aspect ratio however. It is not clear that a ratio of a distance between 
one piezoelectric/electrostrictive element and the other piezoelectric/electrostrictive 
element disposed adjacent to the piezoelectric/electrostrictive element to a height of 
one piezoelectric/electrostrictive element is in a range of about 1 :20 to 1 :400. 

Baba et al. shows (fig. 1) a less-dust-generative piezoelectric/electrostrictive 
device comprising: a ceramic substrate (12), see Solution part of the translation; and a 
piezoelectric/electrostrictive element (1 1 ) which is set up on the ceramic substrate (12) 
and which includes a piezoelectric/electrostrictive member (1 1) and at least one pair of 
electrodes (A, B) formed on side surfaces of the piezoelectric/electrostrictive member 
(1 1 ) and which is integrally formed with the ceramic substrate (1 2). 

The ceramic substrate (12) is thick, the piezoelectric/electrostrictive element (11) 
has a wall shape, and a plurality of piezoelectric/electrostrictive elements (1 1a-c) are set 
up in a matrix form (a 1x3 matrix) on the ceramic substrate (12). 

The straightness of an axial line of the piezoelectric/electrostrictive element (1 1 ) 
having the pillar shape is about 30 micrometers or less. By sight, an axial line of each 
pillar-shaped element (1 1a-c) appears perfectly straight. 

The piezoelectric/electrostrictive element (11) has a thin-wall shape, and two or 
more piezoelectric/electrostrictive elements (1 1a-c) are set up like comb teeth (see fig. 
1) on the ceramic substrate (12), and the device comprises a cell including: the ceramic 
substrate (1); one piezoelectric/electrostrictive element (11); the other 



Application/Control Number: 10/678,849 Page 6 

Art Unit: 2834 

piezoelectric/electrostrictive element (1 1) disposed adjacent to the one 
piezoelectric/electrostrictive element (11). 

An aspect ratio of the piezoelectric/electrostrictive element (1 1 ) having the thin 
wall shape is in a range of about 2 to 40, determinable by sight in figure 1 . 
Baba et al. further show a plurality of cells (1 1 a-c) each of which is formed 
independently of the adjacent cell, wherein a ratio of a distance between one cell and 
another cell disposed adjacent to said one cell to a height of the 
piezoelectric/electrostrictive element (1 1 ) is in a range of about 1 :2 to 1 :100. This is 
determinable by sight. 

The side surfaces of the piezoelectric/electrostrictive device (1 1) on which the 
electrodes (8) are formed have a homogeneous surface. 

It is not clear whether or not Baba et al. fires his piezoelectric, although since it is 
ceramic, this is a typical process for the material. Baba doesn't show a lid section. 

Baba et al. don't explicitly state an aspect ratio for their 
piezoelectric/electrostrictive element which has the shape of a pillar in a range of about 
20 to 400. Figure 1 does show a significant aspect ratio however. It is not clear that a 
ratio of a distance between one piezoelectric/electrostrictive element and the other 
piezoelectric/electrostrictive element disposed adjacent to the 
piezoelectric/electrostrictive element to a height of one piezoelectric/electrostrictive 
element is in a range of about 1 :20 to 1 :400. 

It would have been obvious to one having ordinary skill in the art to duplicate the 
manufacturing method (firing) of Kogyo in the device of Baba et al. at the time of the 
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Baba et al. invention since it makes the device more efficient and processed accurately 
as Kogyo notes. It would have further been obvious to one having ordinary skill in the 
art to provide a lid to the Baba et al. device at the time of their invention to provide 
protection to the device, which a lid always suggests. 

It would have been obvious to one having ordinary skill in the art to employ an 
aspect ratio of about 20 to 400 for each piezoelectric/electrostrictive pillar in the 
combined device of Kogyo and Baba et al. and to employ a ratio of a distance between 
one piezoelectric/electrostrictive element and the other piezoelectric/electrostrictive 
element disposed adjacent to the piezoelectric/electrostrictive element to a height of 
one piezoelectric/electrostrictive element is in a range of about 1 :20 to 1 :400 since it 
has been held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105USPQ233. 

Claims 2, 1 1 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chae (US 5,631 ,764) in view of the combined invention of Kogyo (JP 2000-25241 ) 
and Baba et al. (JP 2000-337882). Given the combined invention of Kogyo and Baba et 
al. as noted above, it fails to show the piezoelectric/electrostrictive element wired via a 
through hole or a via hole formed in the ceramic substrate. 

Chae shows (fig. 3) a piezoelectric/electrostrictive device comprising: a substrate 
(1 and 31 b), which includes a piezoelectric/electrostrictive member (e.g. 32b) and at 
least one pair of electrodes (33a, 33b) formed on side surfaces of the 
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piezoelectric/electrostrictive member (32b) and which is integrally formed with the 
substrate (31b). 

Chae shows the piezoelectric/electrostrictive element (32b) wired via a through 
hole or a via hole (e.g. 1 1 or 12) formed in the substrate (both 1 and 31b). 

Chae further shows his piezoelectric/electrostrictive elements (30, 30', 30") 
comprising two or more layers of piezoelectric/electrostrictive members (e.g. 32a, 32b); 
and electrodes (33a, 33b) formed on opposite outer surfaces of the two or more layers 
of piezoelectric/electrostrictive members (32a, 32b) and between two or more layers of 
piezoelectric/electrostrictive members, see electrode 36 between the two layers of 32a, 
32b. 

Chae doesn't disclose his piezoelectric/electrostrictive material nor does he note 
how his device is made. 

It would have been obvious to one having ordinary skill in the art to employ the 
wiring through a hole of a via hole such as is taught by Chae, in the device of Kogyo at 
the time that invention was made, in order to limit the possibility of short circuits 
between electrode leads, in order to keep wiring from being snagged etc. and in order to 
prevent wiring from becoming disconnected. 

Regarding claims 1 1 and 15, it would have been obvious to one having ordinary 
skill in the art to use the mold method of Kogyo for forming a 

piezoelectric/electrostrictive element such as is shown by Chae, since such an element 
is easy to form as shown by Kogyo. 

Allowable Subject Matter 
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Claim 8-10 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Claims 17-19 are allowed. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Toru (JP 1 1-132769) shows a ceramic base (10) with 
piezoelectric/electrostrictive pillars (1 1-14) extending from it and which have side 
electrodes (see figs.). A lid (17) covers the ceramic base and pillar configuration. 
Direct inquiry to Examiner Dougherty at (571 ) 272-2022. 



Conclusion 




September 2 1,2005 




